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Mechanical Bonding Activation in Rotxane-Based Organocatalysts 
Jesus de Maria Perez, Julio Puigcerver, Tainara Orlando, Aurelia Pastor, Marcos A. P. Martins, Mateo 
Alajarin, Alberto Martinez-Cuezva,* and Jose Berna* (amcuezva@um.es or ppberna@um.es) 
Org. Chem. Front. 2021, 8, 4202–4210. DOI:  10.1039/d1qo00789k 

 
Abstract:  We report herein the enhanced efficiency as organocatalysts of a series of succinamide-based hydrogen-
bonded [2]rotaxanes functionalized with an acyclic secondary amine as the catalytically active site.  We also evaluated 
their catalytic activity, compared with that of their non-interlocked threads, in an iminium-type process between 
crotonaldehyde and acetylacetone.  The presence of an interlocked polyamide macrocycle notably increased the 
catalytic activity of the entwined organocatalysts.  The mechanized catalysts rapidly form a reactive iminium 
intermediate with the aldehyde, increasing its population.  The hydrogen-bonding interaction established between the 
macrocycle and the electrophile has been proposed as one of the reasons for the rapid formation and stabilization of 
this key intermediate. 
              
Unraveling the Computed Non-Least Motion Pathway for the Homodimerization of 
Superchameleonic Isocyanides:  The Peculiar Nonsymmetrical (F–NC)2 Reactant Complex 
Marta Marin-Luna* and Mateo Alajarin (martamarin@um.es) 
Phys. Chem. Chem. Phys. 2021, 23, 16973–16980. DOI:  10.1039/d1cp02674g 

 
Abstract:  Isocyanides are commonly qualified as chameleonic compounds because of their reactions with both 
nucleophiles and electrophiles.  In some instances, their chameleonic behavior changes to superchameleonic when 
they are involved in homodimerization processes, with the two initially identical isocyanide units adopting different roles 
along the reaction coordinate.  We present here a detailed analysis of the computed non-least motion pathway that two 
isocyanides, the superchameleonic F–NC and, for the sake of comparison, the standard Me–NC, follow when reacting 
with themselves by comparing the evolution of a series of representative geometrical and electronic parameters along 
the respective reaction coordinates.  This study shows that the two F–NC units are notoriously distinguishable from 
each other in all the parameters under scrutiny.  Furthermore, we envisage that the superchameleonic character of F–
NC seems to be most likely due to a minimal electrostatic interaction between the two entities at the earliest stage of 
the reaction.  We also show that MeO–NC, MeS–NC and Me3P=N–NC might be postulated as new examples of 
superchameleonic isocyanides. 
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Strategies and Discoveries Leading to the Synthesis of Trichoaurantianolide Natural 
Products 
David R. Williams (williamd@indiana.edu) 
in Strategies and Tactics in Organic Synthesis 2021, Vol. 15, Ed. Michael Harmata, Elsevier: Amsterdam, 
Chapter 9, pp. 335–364. ISBN:  9780128222126 
 eBook ISBN:  9780128217573 

 
Abstract:  The value of studies of natural product synthesis is measured by the new information acquired in the course 
of this journey.  This chapter describes the evolution of strategies, and techniques to address problems, arising in the 
course of studies leading to the successful total synthesis of trichoaurantianolide natural products. 
              
Discovery of Modified Amidate (ProTide) Prodrugs of Tenofovir with Enhanced Antiviral 
Properties 
Filip Kalčic, Michala Zgarbová, Jan Hodek, Karel Chalupský, Martin Dračínský, Alexandra Dvořáková, 
Timotej Strmeň, Jaroslav Šebestík, Ondřej Baszczyňski, Jan Weber, Helena Mertlíková-Kaiserová, Zlatko 
Janeba* (janeba@uochb.cas.cz) 
J. Med. Chem. 2021, 64, 16425–16449. DOI:  10.1021/acs.jmedchem.1c01444 

                  
Abstract:  This study describes the discovery of novel prodrugs bearing tyrosine derivatives instead of the phenol moiety 
present in FDA-approved tenofovir alafenamide fumarate (TAF).  The synthesis was optimized to afford diastereomeric 
mixtures of novel prodrugs in one-pot (yields up to 86%) and the epimers were resolved using a chiral HPLC column 
into fast-eluting and slow-eluting epimers.  In human lymphocytes, the most efficient tyrosine-based prodrug reached 
single-digit picomolar EC50 value against HIV-1 and nearly 300-fold higher selectivity index (SI) compared to TAF.  In 
human hepatocytes, the most efficient prodrugs exhibited subnanomolar EC50 values for HBV and up to 26-fold higher 
SI compared to TAF.  Metabolic studies demonstrated markedly higher cellular uptake of the prodrugs and substantially 
higher levels of released tenofovir inside the cells compared to TAF.  These promising results provide a strong 
foundation for further evaluation of the reported prodrugs and their potential utility in the development of highly potent 
antivirals. 
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Enantioselective Synthesis of Heterocyclic Compounds Using Photochemical Reactions 
Norbert Hoffmann (norbert.hoffmann@univ-reims.fr) 
Photochem. Photobiol. Sci. 2021, 20, 1657–1674. DOI:  10.1007/s43630-021-00135-6 

 
Abstract:  Different methods for the direct enantioselective photochemical synthesis of heterocycles are presented.  
Currently, asymmetric catalysis with templates involving hydrogen bonds or metal complexes is intensively 
investigated.  Enzyme catalysis can be simplified under photochemical conditions.  For example, in multi enzyme 
systems, one or more enzyme catalytic steps can be replaced by simple photochemical reactions.  Chiral induction in 
photochemical reactions performed with homochiral crystals is highly efficient.  Such reactions can also be carried out 
with crystalline inclusion complexes.  Inclusion of a photochemical substrate and an enantiopure compound in zeolites 
also leads to enantioselective compounds.  In all these methods, the conformational mobility of the photochemical 
substrates is reduced or controlled.  Memory of chirality is a particular case in which a chiral information is temporally 
lost but the rigid conformations stabilize the molecular structure which leads to the formation of enantiopure compounds.  
Such studies allow a profound understanding on how particular conformations determine the configuration of the final 
products. 
              
Mechanically Interlocked Profragrances for the Controlled Release of Scents 
Jorge Lopez-Sanchez, Mateo Alajarin, Aurelia Pastor,* and Jose Berna* (aureliap@um.es or 
ppberna@um.es) 
J. Org. Chem. 2021, 86, 15045–15054. DOI:  10.1021/acs.joc.1c01725 

 
Abstract:  The synthesis of a series of interlocked profragrances and the study of the controlled release of the 
corresponding scents are reported.  The structures of the profragrances are based on a [2]pseudorotaxane scaffold 
with a fumaramate thread derived from perfumery alcohols and a tetrabenzylamido ring.  The delivery of the scents 
was accomplished by sequential thermal dethreading and further enzymatic hydrolysis.  Alternatively, the dethreading 
can be achieved by increasing the polarity of the solvent or photochemical isomerization.  The temperature of 
dethreading can be modulated by the steric demand of the ends of the thread, which allows the selection of different 
precursor structures depending on the desired rates of delivery.  The inputs and outputs for the controlled release of 
the interlocked profragrances correspond to those of YES or AND logic gates. 
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Synthesis of 2-Alkyl-chroman-4-ones via Cascade Alkylation–Dechlorination of 3-
Chlorochromones 
Shunyao Li, Lanfei Zhang, Qian He, Xiaofei Zhang,* and Chunhao Yang* (xiaofeizhang@simm.ac.cn or 
chyang@simm.ac.cn) 
Org. Biomol. Chem. 2021, 19, 5348–5352. DOI:  10.1039/d1ob00463h 

 
Abstract:  An efficient and mild synthetic approach for 2-alkyl-substituted chroman-4-ones via zinc-mediated 
cascade decarboxylative b-alkylation and dechlorination of 3-chlorochromones was developed.  This 
transformation employed commercially available starting materials and was performed under mild 
conditions without heat, visible light, peroxide or heavy metals.  Moreover, various alkyl NHPI esters with 
functional groups and differently substituted 3-chlorochromones were tolerated, affording the targeted 
products with moderate to excellent yields.  This protocol could be utilized to construct a diverse library of 
2-substituted chroman-4-one derivatives, which could be useful in the discovery of lead compounds for 
drug discovery in the future. 
              
Synthesis and Biological Evaluation of C-17-Amino-Substituted Pyrazole-Fused Betulinic 
Acid Derivatives as Novel Agents for Osteoarthritis Treatment 
Jie Wang, Wenhui Wei, Xiaofei Zhang, Shiqi Cao, Bintao Hu, Yang Ye, Min Jiang, Tianqi Wang, 
Jianping Zuo,* Shijun He,* and Chunhao Yang* (jpzuo@simm.ac.cn or heshijun@simm.ac.cn or 
chyang@simm.ac.cn) 
J. Med. Chem. 2021, 64, 13676–13692. DOI:  10.1021/acs.jmedchem.1c01019 

 
Abstract:  A series of pyrazole-fused betulinic acid (BA) derivatives were designed and synthesized by replacing the 
carboxyl group at C-17 with aliphatic amine, amide and urea groups.  The suppressive effects of the compounds on 
osteoclast (OC) formation and inflammatory cytokines production were evaluated on murine macrophages, RAW264.7 
cells, conditioned with receptor activator for nuclear factor-κB ligand (RANKL)/macrophage colony stimulating factor 
(M-CSF) or lipopolysaccharide (LPS), respectively.  Results showed that, compared with betulinic acid, most of these 
compounds exhibited significant improvements in inhibitory potency.  Compound 25 exhibited distinguished activities 
on inhibiting OC differentiation with an IC50 value of 1.86 μM.  Meanwhile, compound 25, displaying the most promising 
suppression on IL-1b secretion from RAW264.7 cells, was further found to possess therapeutic effects in the sodium 
monoiodoacetate (MIA)-induced osteoarthritis rat model.  Dose-dependent benefits were observed in MIA-elicited rats 
with ameliorated joint pain as well as decreased cartilage damage and bone changes after compound 25 treatment. 
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Rationalisation of Patterns of Competing Reactivity by X-Ray Structure Determination:  
Reaction of Isomeric (Benzyloxythienyl)oxazolines with a Base 
R. Alan Aitken,* Andrew D. Harper, and Alexandra M. Z. Slawin (raa@st-and.ac.uk) 
Molecules 2021, 26, 7690 (1–17). DOI:  10.3390/molecules26247690 

 
Abstract:  Three isomeric (benzyloxythienyl)oxazolines 9, 11 and 13 have been prepared and are found, upon treatment 
with a strong base, to undergo either Wittig rearrangement or intramolecular attack of the benzylic anion on the 
oxazoline function to give products derived from cleavage of the initially formed 3-aminothienofuran products.  This 
pattern of reactivity is directly linked to the distance between the two reactive groups as determined by X-ray diffraction, 
with the greatest distance in 11 leading to exclusive Wittig rearrangement, the shortest distance in 13 giving exclusively 
cyclisation-derived products, and the intermediate distance in 9 leading to both processes being observed.  The 
corresponding N-butyl amides were also obtained in two cases and one of these undergoes efficient Wittig 
rearrangement leading to a thieno[2,3-c]pyrrolone product. 
              
Solid Phase Synthesis of Bicyclic Pyrrolidines 
Paolo Quadrelli (paolo.quadrelli@unipv.it) 
Arkivoc 2021, part x, 90–105. DOI:  10.24820/ark.5550190.p011.633 

 
Abstract:  The preparation of bicyclic pyrrolidines, stable and easy to isolate, is performed through both classical solution 
chemistry and on solid support.  A new linker strategy is presented based on the concept of REM resin approach.  
Starting from a suitably derivatized Wang’s resin, the linker can be REgenerated after cleavage of the product and 
functionalized to start a new synthetic cycle via a Michael reaction.  In the present work, a vinyl sulphone supported 
onto a Wang’s resin is able to undergo a Michael reaction with an amino acid derivative; the obtained adduct serves 
as a precursor for an azomethine ylide generation, which is conveniently trapped with N-methyl-maleimide.  The results 
are presented and discussed in the light of the experimental conditions applied as well as the method chosen for the 
cleavage of the product and resin regeneration. 
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